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Abstract: The development of the approximate blank size should be done  to determine the size of a blank to 
produce the shell to the required depth and to determine how many draws will be necessary to produce the shell. 
This is determined by the ratio of the blank size to the shell size. Various methods have been developed to 
determine the size of blanks for drawn shells. These methods are based on algebraic calculations; the use of 
graphical layouts; a combination of graphical layouts and mathematics. 
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1.Introduction 
In deep drawing the sheet (the blank) is put on the die, which possesses the shape of 
the product to be drawn. Then the blankholder is closed on that part of the sheet, which is not 
deformed by the punch. The blankholder prevents wrinkling of the sheet and controls the 
sliding of the sheet during the drawing process. After closing the blankholder, the punch is 
moved downwards deforming the sheet to its final shape. 
The process of deep drawing a cylindrical cup is schematically shown in Fig. 1. This 
shows the successive steps from an originally flat rolled sheet (which is also called the blank) 
to the product with its final shape. The first step consists of the application of the lubricant on 
the sheet. The second step is the closure of the blankholder. The force, which is applied to 
close the blankholder is called the blankholder force Fbl. The third step is the actual drawing 
process itself. 
 
Fig.1. The process of deep drawing a cylindrical cup. 
 
2.Blank development for cylindrical shells 
Development of Blanks. The development of the approximate blank size should be done (1)  
to determine the size of a blank to produce the shell to the required depth and to determine 
how many draws will be necessary to produce the shell. 
 This is determined by the ratio of the blank size to the shell size.  
Various  methods  have  been  developed  to  determine  the  size  of  blanks  for  drawn 
shells.  
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These methods are based on algebraic calculations;  the use of graphical layouts; a 
combination of graphical layouts and mathematics. The majority of these methods are for use 
on symmetrical shells. 
It is rarely possible to compute any blank size to close accuracy or maintain perfectly 
uniform height of shells in production, because the thickening and thinning of the wall varies 
with the completeness of annealing.  
The height of ironed shells changes with commercial variations in sheet thickness, and 
the top edge differs from square to irregular, usually with four more or less pronounced high 
spots  resulting  from  the  effect  of  the  direction  on  the  crystalline  structure  of  the  metal. 
Thorough annealing should largely remove the directional effect.  
For all these reasons, it is usually necessary to figure the blank sufficiently large to 
permit a trimming operation.  
The drawing tools should be made first, then the blank size should be determined by 
trial before the blanking die is made.  
There  are  times,  however,  when  the  metal  required  to  produce  the  product  is  not 
immediately available from stock and must be ordered at the same time as the tools.  
This situation makes it necessary to estimate the blank size as closely  as possible 
algebraically or graphically to know what sizes to order. 
 
Algebraic Method is schematically shown in Fig. 2. The following equations may be 
used to calculate the blank size for cylindrical shells of relatively thin metal. The ratio of the 
shell diameter to the corner radius can affect the blank diameter and should be taken into 
consideration. 
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Fig. 2 Determining the blank size by the algebraic method 
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  Layout Method  (fig. 3). The procedure to determine the blank is as follows:  
1. Make an accurate layout of the part, including a line through the center of the stock. 
2. Number each dissimilar section starting at the extreme edge of the part. 
3. Draw vertical line X-Y and mark off the length of each section accurately starting with 
section I at the top of the line. Number each section to correspond with the same section of the 
shell. 
4. Through the center of gravity of each section, draw a line downward parallel to line X-Y. 
The center of gravity of an arc lies on a line which is perpendicular to and bisects the chord 
and is two-thirds of the distance from the chord to the arc. 
5. From point X draw line A at 45° to point P, which is about midway between X and Y. 
Draw line A' parallel to line /I intersecting the lines drawn in step 4. 
6. Connect P to the ends of the sections on line X-Y obtaining lines B, C, D, and E. Draw 
parallel lines B\ C\ D\ and E'. Note that B' starts where A' intersects the first center-of-gravity 
line and so on until where E' starts where D' intersects the fourth center-of-gravity line and 
continues to intersect A'. 
7. Through the intersection of A' and E' draw a horizontal line Z to the center line of the shell. 
Construct a circle using Y as the center point and Z as the diameter. Using point X as the 
center point, scribe an arc tangent to the small circle. 
8. Draw a horizontal line tangent to the top of the small circle until it intersects the large arc. 
The distance from this intersection to line X — Y is the radius of the required blank. 
 
 
 
Fig. 3. Determining the blank size by the area-of-elemcnts method. 
 
3.Determination the size of blank necessary to obtain a deep drawing using solidworks 
The method consists in going through several steps: 
First, we draw a geometric shape and generator parts to share data using the submenu 
"Sketch" (Fig. 4)  
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Fig.4. Draw the geometrical shape of the generating part and share data using Sketch submenu 
 
The model generated using the submenu "Future" and command "Revolve" (fig.5). 
 
 
 
Fig.5. Generate the model using the submenu "Future" and on the "Revolve" 
Volume is calculated using  submenu ‖Evaluate‖ command ‖Mass Properties‖ (fig.6). 
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Fig.6.  Calculation of volume using submenu "Evaluate" command "Mass Properties" 
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In this example to calculate the diameter of the blank part  volume equals the product 
of area and thickness of the blank as follows: 
A=V/g=39963,17/1=39963,17mm
2                                                                                 (3) 
        where: 
           A-blank area ; 
           V- part volume ; 
           g-thickness 
A=πD
2/4=39963.17 mm
2                                                                                                  (4) 
D=225.63mm         
 
4. Concluzions: 
By  the  method  of  finding  the  appropriate  size  blank  dish    piece  use  SolidWorks 
software  simplifies the mathematical calculations and also reduce the time required in respect 
thereof.     
New method has the advantage that parts can be applied regardless dish pieces their 
geometric complexity. 
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